Localization of 2',3'-cyclic nucleotide 3'-phosphodiesterase in human erythrocyte membranes.
The location of 2',3'-cyclic nucleotide 2',3'-phosphodiesterase in human erythrocyte membranes was determined. This was accomplished by comparing the enzyme's accessibility with that of glyceraldehyde-3-phosphate dehydrogenase (cytoplasmic surface marker) and acetylcholinesterase (external marker) in sealed and unsealed ghosts and normal and inverted membrane vesicles. The results showed that 2',3'-cyclic nucleotide 3'-phosphodiesterase, like glyceraldehyde-3-phosphate dehydrogenase, meets several criteria for an inner (cytoplasmic) membrane location: (1) the enzyme was accessible to substrate in unsealed ghosts and inside-out vesicles but not in sealed or right-side-out vesicles, (2) latent activity in sealed ghosts could be exposed with detergent (Triton X-100), (3) activity in unsealed ghosts was gradually sequestered during resealing and could be re-exposed with detergent, and (4) the enzyme was susceptible to trypsin proteolysis only in unsealed ghosts. These results demonstrate that the active site of 2',3'-cyclic nucleotide 3'-phosphodiesterase faces the cytoplasm of erythrocytes and that the enzyme may not span the lipid bilayer of the membrane. The localization of the phosphodiesterase on the inner membrane surface of erythrocytes suggests that the similar enzyme of myelin may be embedded within the major dense line of the compact lamellae.